P2X7 receptor-dependent cell death is modulated during murine T cell maturation and mediated by dual signaling pathways.
Extracellular ATP causes apoptosis and/or necrosis of the hemopoietic lineage through the activation of P2X7 receptors. In this study, we investigated P2X7 receptor-mediated cell death during murine T cell maturation. The expression level and activity of P2X7 receptors, as measured by induction of cell death and pore formation, were higher in splenocytes than thymocytes. Flow cytometric analysis revealed that cell shrinkage was induced by activation of the P2X7 receptor in murine lymphocytes and the responding cells were T cells. Splenic T cells were more responsive than their thymic counterpart. These observations indicate that the system of P2X7 receptor-mediated cell death in T cells could be modulated during T cell maturation. Furthermore, decreased extracellular Cl- suppressed ATP-induced cell shrinkage in splenocytes without inhibiting ERK1/2 phosphorylation, which is reported to mediate necrotic cell death. Treatment with U0126 (a MEK inhibitor) suppressed ATP-induced ERK1/2 phosphorylation without inhibiting cell shrinkage. Moreover, decreased extracellular Cl- and treatment with U0126 suppressed ATP-induced cell death. These observations indicate that the activation of P2X7 receptor leads to T cell death by two independent pathways, one of which is cell shrinkage dependent and the other of which involves the phosphorylation of ERK1/2. In conclusion, we demonstrate increasing P2X7 receptor activity during T cell maturation and the existence of two essential pathways in P2X7 receptor-mediated T cell death. Our findings suggest that ATP-induced cell death of peripheral T lymphocytes is important in P2X7 receptor-regulated immune responses.